Introduction
Since their discovery half a century ago, the human burials at Sunghir (Сунгирь, Sungir') have figured prominently in discussions of earlier Upper Palaeolithic burials, personal ornamentation, clothing and social implications. In particular, the prominent and elaborate burials of the adult male Sunghir 1 and juvenile/adolescent Sunghir 2 and 3 have provided abundant material for discussions of Upper Palaeolithic mortuary practices, body decoration, palaeopathology and differential treatment of the dead. In those discussions, however, these burials have frequently been considered to reflect the same mortuary behaviours, and the disposal of the other deceased individuals at Sunghir has received cursory attention, or has been omitted from discussions.
In addition to the abundance of short publications about the Sunghir site and its remains (see references in Bader (1978) and Trinkaus et al. (2014) ), there are seven monographs on the site and its human remains (e.g. Sukachev et al. 1966; Bader 1978; Zubov & Kharitonov 1984; N.O. Bader 1998; Alexeeva & Bader 2000; Seleznev 2008; Trinkaus et al. 2014) . There are also considerations of Upper Palaeolithic burials and their inventories that provide a broader context for the disposal of the Sunghir dead (e.g. Vanhaeren & d'Errico 2002; Formicola 2007; Henry-Gambier 2008; Pettitt 2011; Trinkaus et al. 2014 ). Yet only the most recent of these assessments addresses the mortuary diversity at Sunghir. It is therefore appropriate to summarise the nature of the Sunghir humans and their Pleistocene final resting places. These remains raise questions about the variable treatment of the dead at Sunghir, which are echoed across earlier Upper Palaeolithic Eurasia.
The Sunghir site and human remains
The archaeological site of Sunghir is on the north-east outskirts of Vladimir, Russia (56°10 30 N, 40°30 30 E) , adjacent to the Sunghir Stream and Klyazma River. The excavations of O.N. Bader from 1957 Bader from -1977 2 of the estimated 10 000m 2 extent of the archaeological deposits. Sandwiched between layers of Late Pleistocene sandy loess, the <0.2-to about 1m-thick Cultural Layer is a palimpsest of an undetermined number of individual occupation levels, many of which were merged by cryoclastic (freeze-thaw) processes. In addition to the Cultural Layer, there were pits, hearths and two graves dug into the underlying loess. All of the human remains derive from either the Cultural Layer or the graves dug into the loess below.
A series of radiocarbon ( 14 C) dates on the faunal and human remains, most of which yield minimum ages, provide an age of c. 30 000 14 C BP or c. 34 000 cal BP (NalawadeChavan et al. 2014; Trinkaus et al. 2014) . This age corresponds to Greenland Interstadial 6, a modestly warmer period than that preceding it and the following full glacial (stadial) conditions. The warmer conditions are also indicated by sedimentological, faunal and palynological data, as well as the people's ability to dig pits and graves into the otherwise frozen loess. This age places the Sunghir deposits near the interface between the Early and Mid Upper Palaeolithic, thereby making the burials the oldest, securely dated modern human interments in Europe.
The first human fossil discovered (in 1964) was the Sunghir 5 cranium, from within the Cultural Layer. Grave 1 was subsequently found below this, and contained the largely complete skeleton of a 35-45-year-old male in an extended supine position (Sunghir 1) (Figures 1 & 2) . The grave had been dug into the sandy loess and was sealed by Cultural Layer deposits. Five years later, excavation encountered the badly preserved and unrecoverable remains of an adult (here designated Sunghir 10) in an extended position within the Cultural Layer (grave 2bis (or 2b)). Below it, dug into the loess, was the elongated fossa (grave 2) containing the well-preserved remains of two immature individuals: one around 12 years of age (Sunghir 2) and the other around 10 years of age (Sunghir 3) (Trinkaus et al. 2014 ). An adult human femur (Sunghir 4) was associated with Sunghir 2 and 3 (Figure 3 ). Within the Cultural Layer, the femur (now lost) of an adolescent or small adult (Sunghir 7) was recovered from the area between graves 1 and 2; the Sunghir 6 mandible is now known
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Diversity and differential disposal of the dead at Sunghir to be recent in age (Sikora et al. 2017) . The partial skeletons (now lost) of a probable adolescent female (Sunghir 8) and an additional adult (Sunghir 9) were found in 1969 and 1972, outside of the excavation area through industrial digging of the loess.
The Palaeolithic Sunghir human remains, currently known or for which adequate excavation data exist, therefore consist of three largely complete skeletons from the graves below the Cultural Layer (Sunghir 1-3), an extended burial (Sunghir 10) and two isolated elements (Sunghir 5 and 7) within the Cultural Layer, and an isolated element within grave 2 (Sunghir 4). These seven individuals received at least three different forms of treatment after death, with variation within each form.
The Sunghir people
The Sunghir burials and the contexts of the other human remains have been described in detail by O.N. Bader (1978 Bader ( , 1998 , and they have recently been presented with bioarchaeological information (Trinkaus et al. 2014) . Each is summarised here to provide a framework for discussing the differential treatment of the Sunghir individuals.
Sunghir 1, grave 1
The extended burial of the 'older' adult male Sunghir 1, in an elongated fossa in the loess (Figure 1 ), occurred shortly after he died from an incision in the lower neck (into the first thoracic vertebra), which would have interrupted cerebral circulation and led to his immediate death (Figure 2 ; Trinkaus & Buzhilova 2012) . He was placed on his back, and the head and upper thorax in particular were extensively covered with ochre. There were about 3000 mammoth ivory beads on the skeleton, with intact strings of them surviving particularly around the calvarium, across the shoulders and thorax, and around the elbows, wrists, knees and ankles. Twelve pierced fox canines were on the forehead, 25 mammoth ivory arm bands were worn above the elbows and wrists, and a single pigmented schist pebble pendant lay on the chest (a lithic point was in the grave and may have been associated with the burial). O.N. Bader (1998) argued that the beads were probably sewn onto clothing. All of these items represent personal decoration.
Sunghir 10, grave 2bis
Grave 2bis and its deteriorated remains, discovered within the Cultural Layer, is rarely mentioned (but see O.N. Bader 1998; Trinkaus et al. 2014; Bosinski 2015) . The adult was buried in an extended position, and the body was at least partially covered in ochre. Associated with the individual were three pierced schist pendants, mammoth ivory beads, pierced fox canines, small bone tubes, a bone awl, a finely worked biface, a 0.18m-long worked mammoth tusk, a small ivory ring, a worked fossil mollusc shell and two clubs of reindeer antler. The first five items resemble those found in graves 1 and 2, but the others are unique to grave 2bis.
Grave 2, Sunghir 2-4
The most elaborate Upper Palaeolithic burial currently known is grave 2, containing the immature Sunghir 2 and 3 individuals, buried head to head (Figure 3 ). Both of
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Diversity and differential disposal of the dead at Sunghir these individuals were biologically unusual. They experienced repeated and pronounced periods of developmental stress, as is indicated by multiple dental enamel hypoplasias (Guatelli-Steinberg et al. 2013) . The Sunghir 3 femora are symmetrically and exceptionally bowed (anteriorly) and short, their abbreviation reflected in growth arrest lines restricted to the femora. The individual was otherwise physically active, as is reflected in the robusticity of his long bones ( Figure 4 ; Cowgill et al. 2015) . The aetiology of the femoral abnormalities, and hence possible systemic effects, has defied differential diagnosis (Trinkaus et al. 2014) .
Although Sunghir 2 appears superficially healthy, the masticatory and appendicular muscle markings are unusually gracile, the dentition has almost no occlusal or interproximal wear, and the facial skeleton has a degree of alveolar prognathism that is otherwise unknown among Pleistocene Europeans ( Figure 4 ; Trinkaus et al. 2014) . Each of these aspects is unusual for a Late Pleistocene individual, even given Sunghir 2's young age at death. The causes of death for Sunghir 2 and 3 are unknown, but may be related to their abnormalities.
Grave 2 resembles grave 1 in that Sunghir 2 and 3 had extensive ochre, primarily placed around the head and upper thorax, with some on the pelvis and right leg of Sunghir 3. The individuals were covered with mammoth ivory beads (approximately 5000 for Sunghir 2 and around 5400 for Sunghir 3). These beads were apparently sewn onto clothing, and each is approximately two-thirds the size of those of Sunghir 1 and 10 ( Figure 5 ). Sunghir 2 had >40 fox canines on the cranial vault and a 'belt' of >250 such teeth (Figures 3 & 6) . Both individuals had ivory arm bands (≥8 on Sunghir 2, and ≥13 on Sunghir 3), similar to those of Sunghir 1, and Sunghir 2 had a tubular bead similar to those found with Sunghir 10. Each individual had a fibula laid across the chest (resembling 'awls' from the Cultural Layer), as though fastening a cape around their shoulders.
The most noticeable of the grave goods are the 16 mammoth ivory spears (Figure 3 ), five of which are double-pointed (O.N. Bader 1998; Khlopachev 2006) . They were mostly associated with Sunghir 3, but extended beside both bodies. They vary in length from 0.27-2.47m, with the longest extending from the feet of Sunghir 2 to the pelvis of Sunghir 3 (Figure 3) .
The bodies were placed head to head, rather than alongside each other as in other Mid Upper Palaeolithic multiple burials; the ivory spears may have necessitated this arrangement. The individual bones of the two skeletons are exceptionally well preserved for those of approximately 34 000-year-old immature individuals buried in loess. The left forearm and hand of Sunghir 2, however, are absent (noted during the excavation of
Diversity and differential disposal of the dead at Sunghir the burial in the Moscow laboratory). This cannot be explained by normal taphonomic deterioration or displacement.
A pendant of a quadruped and a large carving of a mammoth were associated with Sunghir 2, whereas Sunghir 3 had four open-work ivory disks and two pierced cervid antlers (bâtons percés). An exceptional inclusion in the grave was the femoral shaft of a medium-sized adult human of indeterminate sex (Sunghir 4) ( Figure 5) , from which the epiphyses had been removed and the medullary cavity filled with ochre. It was placed alongside the left humerus and pelvis of Sunghir 2 (Figure 3) . Its elemental profile contrasts with those of Sunghir 1-3 (Trinkaus et al. 2014) , suggesting a different geographic origin or post-mortem history.
The ochre, ivory and tubular beads, arm bands, fox canines and fibulae represent body decoration, and have parallels with graves 1 and 2bis. The other items are unique to grave 2, although all of the artefacts have parallels in the Cultural Layer.
Sunghir 5
Sunghir 5 is the isolated cranium of a 30-50-year-old adult of indeterminate sex. Although broken in situ, the cranium was largely complete and shows no abrasion or other evidence of transportation. It was found in the Cultural Layer, associated with a large flat stone manuport, an abundance of ochre, a fox canine and an ivory bead blank. Given its association with this cultural material, the skull appears to be a formal deposition within the Cultural Layer. It is unlikely to have come from grave 2bis, some 4-5m distant, unless intentionally displaced.
Sunghir 7
This isolated element was within the Cultural Layer near the graves. It is unlikely to have come from grave 2bis, given the deteriorated state of the bones in that grave (Table 1) . The broader mortuary context
The Sunghir human remains in situ included three burials: two adults (Sunghir 1 and 10) and a pair of sub-adults (Sunghir 2 and 3). There were three isolated skeletal elements, one mixed into the cultural deposits (Sunghir 7), two of them formally deposited (Sunghir 4 and 5). These human remains raise issues concerning the uniqueness of mortuary behaviour at Sunghir in a Mid Upper Palaeolithic context, as well as the diversity of treatment of the dead at Sunghir.
Personal decoration
The bodies in graves 1 and 2, and less so in grave 2bis, had extensive body decoration. Only the abundant ochre was probably added at the time of burial; the degree of body coverage (based on staining of the bones) at Sunghir was average for the Mid Upper Palaeolithic, extending below the head but not over the full body. The decorative items were either sewn onto clothing, or were jewellery, probably worn on special days or, given that these were mobile foragers, as habitual attire. Indeed, Bader (1978) documented clusters of ivory beads, apparently from discarded clothing, in the Cultural Layer, along with pierced fox teeth, small pierced stone pendants and concentrations of ochre. Beads of various materials including fox and other mammalian teeth, small flat stones, ivory similar to the Sunghir beads and especially molluscs are ubiquitous in European Mid Upper Palaeolithic deposits and burials (e.g. White 1993; Vanhaeren & d'Errico 2002) . Many of these beads were apparently sewn onto headgear or other clothing. The Sunghir burials are notable primarily for the number of the ivory beads (approximately 13 400); contemporaneous burials with the next largest numbers of beads (around 600-700; made of perforated shells and teeth) are Brno 2 and Ostuni 1, with smaller numbers present at Arene Candide, Borsuka and Caviglione (Cartailhac 1912; Cardini 1942; Valoch 1959; Coppola 2012; Wilczyński et al. 2016) . All of these items of personal decoration reflect modifications of one's appearance or social identity.
Unusual burial items
Although grave 2bis contained a few items other than personal decoration, grave 2 is exceptional in its catalogue of extra and unusual objects. Some of these are art objects, such as the animal carvings, the openwork disks and batons percés. Only two other Mid Upper Palaeolithic burials, Arene Candide 1 and Brno 2, contained art objects (Cardini 1942; Valoch 1959) . The presence of ivory spears, which represent a major manufacturing effort (Khlopachev 2006) , signify a formal disposal or discard of important functional technology. The importance of these spears for hunting is indicated by the broken pieces of ivory spears in the Cultural Layer (Bader 1978) . Aside from occasional bone tools and finely worked lithic implements (such as the biface in grave 2bis), no other Mid Upper Paleolithic burials are known containing discarded pristine technology (Vanhaeren & d'Errico 2002) .
Human remains as cultural objects
The association of the Sunghir 5 cranium with the nearby beads and fox teeth is uncertain, given that these items were mixed into the Sunghir cultural deposits. Its association with an ochre concentration and a flat manuport, however, suggests intentional placement of the cranium at that location. As a human cranium would be readily recognisable as human, its deposition suggests the manipulation of Sunghir 5 as an item of cultural significance. Isolated and largely intact human crania are not known at other Mid Upper Palaeolithic sites; the only other isolated cranium, Dolní Věstonice 11/12, is a partial calvarium with no special treatment (Klíma 1987) .
The same inference is suggested by the Sunghir 4 femoral diaphysis from grave 2. Its placement by Sunghir 2, modification, ochre filling and contrasting elemental profile all indicate that it was given cultural significance. Modified human remains elsewhere in the Mid Upper Palaeolithic consist of pierced teeth, known from four sites in Central and Western Europe (Hillson 2006; Vercoutère et al. 2008) . These teeth were recovered from cultural deposits and were apparently used for body decoration. The Sunghir 4 femur represents the only Mid Upper Palaeolithic modified human skeletal element to have been placed within a grave.
Additional evidence for the Mid Upper Palaeolithic manipulation of human bodies is provided by the discovery of a pair of hands and two pairs of feet from Pavlov I (Trinkaus et al. 2010 (Trinkaus et al. , 2017 . Although an individual hand or foot skeleton, of humans or fauna, may be preserved in isolation from other portions of the skeleton (a felid paw is known from Sunghir (Bader 1978) ), finding pairs of extremities disassociated from distal long bones suggests cultural treatment of the individuals' remains.
A preference for the pathological
The isolated Sunghir remains (Sunghir 4 and 5) display little evidence of pathological abnormality, other than minor trauma and periodontal degeneration in Sunghir 5. Sunghir 1 exhibits a suite of dental and osteoarthritic degenerations, a minor cranial shape irregularity and the upper thoracic (T1) incision that caused his immediate death. Only the last lesion is notable for an approximately 40-year-old Mid Upper Palaeolithic human (Trinkaus et al. 2006 (Trinkaus et al. , 2014 . The Sunghir 2 and 3 remains, however, exhibit suites of pathological abnormalities, those affecting the latter skeleton being the more obvious. These developmental changes, with unknown soft tissue and physiological consequences, have led to suggestions that individuals with noticeable pathological conditions were treated differently in death in the Upper Palaeolithic (Oliva 1996; Buzhilova 2000; Formicola 2007) . Indeed, in the Mid Upper Palaeolithic, individuals with marked developmental or degenerative abnormalities are relatively common in the burial record, accounting for a third of the sufficiently well-preserved individuals. These include Barma Grande 2, Brno 2, Cro-Magnon 1, Dolní Věstonice 3, 15 and 16, Mal'ta 1, Pataud 1 and Sunghir 1-3. The Pleistocene fossil record in general has an elevated frequency of such pathological individuals, few of whom were buried prior to the Upper Palaeolithic (Wu et al. 2013) . The abundance of pathological remains poses the question as to whether the high frequency in Mid Upper Palaeolithic burials is due to mortuary behaviour or to the stresses of a Pleistocene foraging existence. It can, nonetheless, be queried whether the greater burial elaboration of grave 2 vs grave 1 was related to the abnormalities of Sunghir 2 and 3 and the consequences for their behaviour before death.
Multiple burials
Grave 2 is notable for being double and head to head (rather than side by side) (Buzhilova 2000) . Mid Upper Palaeolithic multiple burials are, however, moderately common. Of the 38 graves, 4 are double and 2 are triple (not counting the Krems-Wachtberg neonatal twins). The head-to-head, rather than side-by-side, position of the individuals in grave 2 is unusual, but it may have been used to accommodate the long ivory spears.
Attention to the immature
The elaboration of grave 2 suggests that these individuals had a certain status ascribed to them, something beyond that which they could have acquired during only a decade of life. Yet, the Arene Candide 1 adolescent had the next most elaborate Mid Upper Palaeolithic burial, and the Borsuka, Krems-Wachtberg and Mal'ta infants were accorded an abundance of ochre, beads and/or jewellery (Gerasimov 1935; Cardini 1942; Einwögerer et al. 2006; Wilczyński et al. 2016) . Although Mid Upper Palaeolithic burials are biased towards mature individuals (59 per cent, n = 49, expected: approximately 42 per cent), these young individuals were provided with the same range of body decoration in death; it is probable that they also exhibited extensive decoration when alive.
The isolated human remains
The presence of the isolated Sunghir 7 element in the Cultural Layer poses a question as to why this individual was treated differently when other individuals received variably elaborate disposals. Although the human bone may have been moved by cryoclastic processes, the remains did not derive from the known burials. Did the individual die at a time when burial was not possible, or was the body simply abandoned on the surface, with only this element being preserved? At other Mid Upper Palaeolithic sites with elaborate burials, isolated human remains are moderately common; they were present at Dolní Věstonice I and II, Kostenki, Krems-Wachtberg, Miesslingtal, Paglicci, Pavlov I, Předmostí and at other sites without burials. They generally lack carnivore damage, but are variably weathered and broken.
Disposal of the dead at Sunghir
The mortuary behaviour evident at Sunghir indicates considerable diversity in their treatment at an individual level. Four of the individuals were intentionally buried, two of them had their remains manipulated and one of them seems to have received little or no formal treatment. Yet each of these forms and levels of mortuary behaviour is evident at other Mid Upper Palaeolithic sites. The Dolní Věstonice/Pavlov site-complex exhibits all three forms of disposal. Several other sites reveal two of these patterns, while two burials (Arene Candide 1 and Brno 2) approach the complexity of grave 2.
Most of the individual features from the three Sunghir burials are apparent in other Mid Upper Palaeolithic burials. These shared aspects include single vs multiple burials, ochre,
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Diversity and differential disposal of the dead at Sunghir beads (whether of ivory, tooth, stone or shell) in variable quantities, rare art objects and the presence of skeletal abnormalities. The unusual aspects are the amount of personal decoration, the ivory spears and the Sunghir 4 femur.
The most elaborate burial, in terms of arrangement, personal decoration and the inclusion of unusual and art objects, is grave 2. In particular, the ivory spears stand out in a Mid Upper Palaeolithic context, as their inclusion reflects disposal (or formal destruction) of utilitarian, rather than strictly aesthetic, objects. This is followed by grave 2bis, which has evidence for decoration plus two unusual artefacts. Grave 1 is simple by comparison, containing only items of personal decoration. Although the burial is notable for the abundance of beads and arm bands, the suddenness of Sunghir 1's death and the association of the beads with clothing suggest that the personal decoration was not deathrelated. Therefore, the burials at Sunghir exhibit noticeable diversity; only the abundance of beads unite them as a group, and that should reflect social behaviour in life, rather than in death.
This diversity in death at Sunghir also raises long-standing questions regarding social differentiation in the Mid Upper Palaeolithic. Given that mortuary behaviour should reflect the social statuses of both the living and the dead, it is tempting to ascribe elevated status to those with more elaborate burials. Yet the Mid Upper Palaeolithic burials do not differ significantly in terms of males vs females (21 vs 13), or in the degree of elaboration by sex (e.g. Brno 2 male vs Ostuni 1 female). Differential social status may apply to Sunghir 2 and 3 and the other elaborately buried Mid Upper Palaeolithic children, as their young ages would preclude attaining acquired status. It may also concern the cases of special treatment of body portions, such as Sunghir 4 and 5, and the apparent lack of treatment for individuals whose remains ended up scattered in cultural debris. Some of the latter can be attributed to post-depositional processes, but the others are probably due to the abandonment of bodies. The perimortem processes would need to be assessed biologically, culturally and taphonomically on a case-by-case basis.
Conclusions
The diverse patterns of disposal of the dead at Sunghir are generally similar to the mortuary practices evident in other Mid Upper Palaeolithic sites. The Sunghir mortuary patterns are unusual only in some of the offerings in grave 2 and the quantity of personal decoration. In this context, they are not exceptional, just spectacular. They also show considerable variation between individuals, despite the impression given by graves 1 and 2. One can only speculate as to whether the manners of their deaths (known only for Sunghir 1, but probably related to abnormalities affecting Sunghir 2 and 3) influenced their final burial contexts. The differential disposal of the dead at Sunghir is, however, sufficient to reflect a complex diversity of mortuary behaviour among these Late Pleistocene foragers. Most importantly, it reflects a diversity of social behaviours in terms of social identities and social considerations. The Sunghir remains, both biological and cultural, herald the establishment and the subsequent elaboration of these patterns among Late Pleistocene foragers.
